Drosophila melanogaster mitochondrial Hsp22: a role in resistance to oxidative stress, aging and the mitochondrial unfolding protein response.
Aging is characterized by the accumulation of dysfunctional mitochondria. Since these organelles are involved in many important cellular processes, different mechanisms exist to maintain their integrity. Among them is the mitochondrial unfolding protein response, which triggers the expression of a set of proteins aimed at re-establishing mitochondrial homeostasis. The induction of mitochondrial chaperones expression, particularly of Hsp60 and Hsp70, is a hallmark of this pathway. In Drosophila melanogaster, Hsp22 is also up-regulated by mitochondrial stress. This small heat shock protein is one of the members of the family to be localized inside mitochondria. One characteristic of Drosophila Hsp22 is its preferential up-regulation during aging and in oxidative stress conditions. It is a beneficial protein since its over-expression increases lifespan and resistance to stress while its down-regulation is detrimental. This review focuses on Drosophila Hsp22 and its links with the mitochondrial unfolding protein response and the aging process, in addition to highlight the important role of this sHSP in mitochondrial homeostasis.